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(57) Abstract: A dimmer element made of a material 
which is capable of transition between a metal reflection 
state and a transmission state. The dinimer element is 
of laminated construction including a first layer (1) and 
a second layer (2), and the light reflectance of the first 
layer (1) changes in response to an external stimulus. 
The first layer (1) contains a first material whose optical 
characteristics change according to the concentration of 
a specific chemical element, while the second layer (2) 
contains a second material capable of containing a spe- 
cific chemical element, the second material discharging 
or absorbing a specific chemical element according to 
an external stimulus. 
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•rtiiiot>. :^mmmm(Dmytm'f'U> mi (b) iz^tmyt^.m 

0 6 (a) tc:*-rBl8^m^^tcMUT> 2 ;dtIE«8fi!l> 

m 1 yO^ftMHOJCT^C^cfc-^ Jcm^ 3 a > 3 b lcmm«rEn*Pf S <i: , 

06 (b) tc^fcfc^tc, IOS8*^«i-e^Mlfc«ScSI>f&^L.Tl.i>^c 
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n-s. ^^fc. mms & iimms h to^m^zy B — h-^^> ^^v^ 
(mmi^m 1 2) 

10 mm9 (Dm^iimm(Dm^^mvx\^^^o m^Si^j^it. :^mm 
mm<omytm 1 ^^u^^m 2 -fy^m 1 (c) \zmTmytmm^ 

15 i:^!RiR (m^rz\tm^) ^mo^mxT.-i y^>^^no 

xmm-^nr:imm^^vx\^^^o :i<Dm^m^x\it. mu4<D 
m!^i!}^i^s.izKmvx\^^xh^< . ^(Dm-^iit. yt\tM^4<D 

-i y h 2>.^m^f3iii) ^^/ux\^^^o 
25 \tt!-^^>?^(Dm^n^izi&mvx\^^^o 
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fern. %iE>nrc^u> h^m^x b;>3- h^sicj; 3 b o 

:$^mmmm<Dmytm^\zMvx. ^mm 2ii)tjEmm. mytmi 
f)'i^mm\ztji^^'D\zmm3 a. s h\zm&^wmt^t. wm 
^mix^mmwL^m^^i^x\,^rcmytm^<DMAmmmff^m^iz 
15. m^mnz^i\:iyx^< o z:n«, m^m.=F\zmmvxi^^m9tWi 
m'f-^^mmizr^^izmnx . m^m.^-^^mm^n^j::v \zu^ft 
tbx$>^o nm'S:m^x%z(o^m\it^W'^n^o ^rc. nms 

Mvxm^^^Km-^'itrzmR^wijQ't^t. m^m^(Dytxmm 

20 m^^^mu,WLytn^^r ^ o izmitr^o 

zi(D^^iz. :^mmmm<Dmytm'f^iz^ti\i. m^mi\z^ 
^n^mytwwf-^^^mRm^miz;^^ , Rm^^tmn^iy 
xm^ti^xmm^n^nLtb. m^m i ommit^^izM.^^ 
. -:3br. m^Wi^^i!)^Mmu^ts^iz$>^ t^\z\t. m^n^u 

25 ^(Dm^^'f-iz^'DX^-^mi^-^n^rctb. mytm i omm^t 
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imm^m 1 3 ) 

01 3 (a) *5j;t)t (b) timmx^t^ifi^s ^mm\z^^m% 

013 (a) (Dm%i^=f-\t> mmm^f^i^mm2 siiim2^ 

m^x\t. A^muacow^Ttm^m^m 1 iz }^-^r^^h\z^ 
-oxmytmiovtm^mt-^'^^rcisf). 2o<D^mM2a, 2b 

■^rntuK). mytiztz^^rjiiiKmi^it<Dmm^^\^±'r^o mytmi 
tt, list bTffiitgu#s^c8e), Ell 3 (a) (omxit. mytm 

013 (a) (DM^m'f^xit. Tiamo^nm^no^^^^m 1 
^mm2a. mytmi^ ^j;:Uf^2^mm2h(D3mmi^^m\^ 

4 0 



wo 2004/081645 



'CT/JP2004/003044 



\^^m^\z\t. EI 1 3 ( b) \z^r^o tc, m^m^m i m^m i 
aizf^2 m^m 1 b t(D2miz^mv. :Ln^(Dm^m<Dm\zm 

@ 3 c Srjf AbTfe 013 (b) (Dm^m^\Z^^^X ^ . 

013 (a) *5j;t;c (b) oMtioifii^^^fe, ^m^m^Am 
c <i:-e^aic:fp5ST#'5, fsi^id. mytM. mmm. mmi^ 
^ummt, mmm:if)^mti^^&^^itmmmm 9-12 iimm(Dm 

(ll]6fi?^SIl 4) 

1 (b) , (c) {z^'r^o:f3imm<Dm^m I ^m\^^^o 

m2a. 2h\t. mmmm6i5\^^mi^^xsm2mmm2 a. 

2 b izm^(o^m7i)^^m0S(.-^nx^^x%^\^^o 

(mmmm 1 5) 
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mm8 tmrno^mj^s^^'^i^Ti^^^o rcfcv. mytmi ^vx. m 
1 (b) , (c) iZ7^-r^ots,mm<Dmytm 1 ^m^^xi^^^o 

^<Dx. mytmii^^r^mmm2\zn&^'^m-r^nms a. 3 
immmm 1 6) 

CAT, 01 443j:tJ^0i 5 ^^mvuti^i^. :^^m\z^^myt 

mi Sit. :^mmmmo)m^m=fizm^^^ri^m^mi^^T 
o mytm 1 m^win^i' 1 1 ^\xmw^muEoy%mm% 

^^-cvi§„ cn^ti, ^m^\z\tn-( >y-mm\zj&WLL-x\,> 

\zT ^r:L^<onm,mn^M^^^ hjx^^^^ o :^mmii^mx\t 
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vi^o ^m^^^^#tt&WT^**!|Bf 1 2 1 t-T, mmmm7 \zm 

mz.'trctt>\Z'BWfjim^^^'^x^/vx\,^^o 

i()^i&^uu^)v\zmvrcii^. ^mii:WL^M(DumAm<u-ox 
mytm'^ff^mmiz^'DX < iKDm^^&sT^zmmT^o ytm 
10 miz^'z>x^^-^nftm'?if)mmMmi 3 f;:*3iiTig7cMiiS^§i 

^7i(.m^m&ti&.±\zu^t. Tumi^mytmn^i i\z^m\^. 
15 m^'^^iimmt.tsi^. 

¥«^^M*^^^Wi|sn 3#jtcigpo» m^Wi^^i nz^rnvfcTK 

20 cKJDck^ic, 2^iiss?^sitc<fcnti. ^m^\z^-Dx^f^\zmM 
m^mmx^^o 

:^mmmmizi5i^^xh. mmmm 1 5 Lmm^z. mmyto^-^ 
^m^m(Dmw^^zmcx7i<.m(D^mvim^mnv. p^t-rs^i 

25 m H-ya^iiSE-r^ ;i t^x^^o 
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immmm i ? > 

10 <»lliJC5i'«bT:feO, ^feigit^ 1 0 ICga^te^JKt^ 1 1 *^®«bT 

^^«i#te*wt-s*jj|Bf 1 2 yi^m^MuntsiacD^mmn i 3 
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. m^&n^i onj^M^^in^m^^xm^-^nxif^^m^izit. m 
7i^mi!)^^miniz^\,^^7i<im^m&tisx±\ztji^rct^\zm^^o 

^m^mit)mmumm\z^r). mytWL'i&^i nz^mv-^tTi^^m^ 
^mmmizi^ L /v an^mr ^ z.t^^x^^o 
20 z.(D^oiz, :^^mmm\zj^ni^. ytmmiz^-Dx^f^jzm^ 

:!^mmmmnzii\^^xh. mmmmi s iimmiz. mm^om-^ 
'pm^m(omn-m\zjt^cx7i(.m(D^m^m^mmi.. m^-r^:i 

25 m ]^-^m^mm-r^ zLthx^^o 
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(mmmwi i s) 

o 

mm^^v. mi Sit. :^^i^mWi(D^^m^<D^mm^m'ro 

;Pi5' 6 $W bTVi^o El 1 8 iC^T J: -9 fc, «M3b«^fTtC 
MtX§1SIS:©/li$' — >SrWb. ^«i3a«, m@ 3 b <hiliitJ&:;^ 

tCttig^J&:«ffi3&^fPJn^tl#§*^ ««S3a^:«@3bt 

^mn\zmm-^-&^ :i t%pim-c$>^o ^—y ^ & \t. n. 

n^ — ><o^%. A^WJc«^®^tc:o^R (#) . G (i^) . 
B (#) (D 3-D(Dn^ — >ifimi^'^nx\^^^o 
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1 « 1 MTfe ^mmm^mvx^^xh^^^o 

mic43v>T. nms ei\zsE(DnifL^-^x. mms h\zM(om^^ 

^Wk^mii^^i^M^ 'tyffi'Si.^^n^o m^^ntd^m^ 
m.mmm^\zmm-^ntin^^^^WiV. m%mi\zm\^-k. 

•t^^mi^^rci,tmmi^\z^it'r^o 

^\zxki'r^yt\tm^M 1 TSIt^n, :^ ^-:7 w e tiMi^ 



wo 2004/081645 
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cioD^. ^mum 5 <D±\zmm^mm'r m^^t. ito ( 

Indium Tin Oxide) ^fflV^T^ff^lSOnm 

ODl^^rX A j*T?^^-r §0 ifs 1 0 0 ju m (MM 

(DmizMjt^-r^) (Dmik<Dni$^->\z/'^^-:=.>^T^o z.n^ 

0 Atm^T^o 

T ^ai ^ b ck ^ *f ffl V i S t T&t T # S , 

4 8 
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Ut tS: £ © M *4 =^ ^ T % S V i o 

:;^©J;-5t:iL.T^«IM2 Srf^fife-rSo AB5 
Onm) ?^:5^^*f i|Bf p l («^, lETLMIIl^ ^fSliilT 

9 X <i: It i^l^#<?5 U> Hbfct>(Z)^ffiViS. Jine> 

mz ^':>XW^'t ^ Z. t.\Z . 0 0 nmcDigm 
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mm 1 x^mvrcjioiz. ^mm 2 tmytm 1 tcomxT^mo)^ 



wo 2004/081645 
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10 So 

15 tnzmr^o^'^^J^^mm-rtiit. m^^fSLyt^mmyytmmm^ 

td, 0 4Jc^t-PTCi|#i3^ffi«l^fiJfflbT3g^tc:tH»$nSo f 

20 hij^m^v^^o ji^r) mi^^^izit. m4iZ7r:-rj^o\z. ^mm2^ 
^zsmytm I (DP T c^i^mm\z:iQ\f^':/^ h-mm<D ftk^W' 



5 1 
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TVixfeji^ib (01 9 (b) ) , mytm i^^mi (b) iz^-r 

cfc 5 ?5:|gl3tJia^<lr'^/uTViT t> (0 1 9 (c) ) o 
;^tfJ^AT(D J: ^ jCJ^^T^^o 019 (b) IZ^'T^'Diz. OSB 
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mi9 (b) iz^-rm-x^^t. mm(ommfi^mmu\^^'^^i^'^ 

rc±x. m^m 1 <D±m(D^izwmy3imm:is<kzsy^r:iihm^m 
^^-^mr^ti^. ^mm<ommizmB^mi-f:bttiz^Y). % 

)k\z. m%Wf'^'^tsm%mi\z'o\^^xn\y<m.^-r^o 
m^i^=^^^tim%mi ^^xs'^^m2 ^mi 9 (c) t-^-r 
o 019 (c) \z7^'rm%mix\%. i\f^mmm\zf^^cx%^^ii^ 
^ifimt'r^m^Mm^m\^^xm^'^nitm^Wii^=f'i 1 imx 

m%m 1 \z'^^n^m%wn^ 1 1 (o^n'm.mtm^^^ 1 /im-e 
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m^mnzmytWLihi=Fi i-fy^^mvxi^^^L. mi (b) sr# 

z.ii7t)^x^^o «eoT, m^^int7i<^mt<DRm^mi!)^}pi±i^^ 
20 mizmm-r^^iiat^x^^. ^(o^^. mtHimo^WiKM'^mt 

25 $f ^ b < 8 0 0 n mJEA±T^§. 8 0 0 n miJA±T ^ tlt^ , bJ 

5 4 
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^11 3 0 MmJKATT^^o 3 0 /iim|^ilTl?*tl 

2ic^jfiji^^©^^m^fc;feViT, m^mi ii^mm2 t(Dmiz 
nmmumt^^t^m^mmvxh^^^o mmnmm^'^tsm ( 
mvfz^oizm^^'f-^^tsmytm i ^fflv^s^^^i, p^ts i 



wo 2004/081645 
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-r^fctbizmi^m^mxxi^^^o t<Drctb. m^m'f-izxmvx 
<^^(D^%. ^m\zm\r^^n^^<on'^\^m±x^ 5 o 

#e.n^o -^-o^m, ^^c^u > h hlt^;^# < T#-g>o 
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X. mm:/o±:;x^if)^m^x$>^o ^r^. :^mmmm(Dmy^Mi^i^ 
. ^^mmm(D^mm'^\tm^^:^'e^ji^^mT^0x. «^^- 

/ 1 - ^ m ^ :/ ^ ^ Si ffl i- ;i 1 1> T # ^ , 

immmmi 9) 

SAT. 02 0 ^mmiz^^m^mi^<Dmi 9 
mmm2i)^yt^i^mti.x(Dmm^mi^xiso> ^tcorz. 

. m^m2i!fim^j^xh^x^. 't(D^\zmn'^m^mmf)^ux-^ 
tiTVi^^-^^, ^^m.tii^mRm^mtm^^mh<DT^x<o7s^ v 
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« 5^ Wi 14 t> o its 5^ ^ *t #5f t « SI *r i: ^ ty M SB ® b T 

5 8 
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5 1 (a) ~ (c) ic^-rj;-5Jc, m^m^<o^xmmmi)^^m ( 

mytm 1 •^m^um(Dm-v^^m^\zit. 021 (a) iz^-r 

f)^. n&<omtx\iz^y) . ^.^rizm (^®ir) ^m\zmitvx^< 
10 . :itL\t. mytm 1 ^^mmizu^izmnx. m^<D^mm 2-^^^ 

m^miz:^\^^x. ^^iiim.Km-r^^iii'fym^vi^^o 021 (b 
) iz^r^^\z. m^m KDmimizmn^ua^ft^htnt. wm^ 
15 mx^mmmKm^^i.x\^^rcm7F:m'f'<DytAmmmi!)^. nEE<D 
'^UQiz^v). '^.^\zm (yt^m ^miz^iti^x^<o ^rc. m 
21 (c) ic^fcfc^tc, mytm ii!)^myt^m<Dm^ (m^mm, 

X$>^o 

02 1 (a) (c) (DiBStKOm-^Xh. nm^^^XhC(D 
25 ^-fr, $>^\^^\tmm3 a . 3 b tcMbT®14^Sfe^i±femEE«r 
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ts.^. 02 1 (b) ^^XS (c) XZ.Th't^oU^ ^m,K^^^ 

(IISfi7^M2 0) 

2 3 <£:#Rib;^cJ:75^e., 2t:^HJ J; ;g, ^^^^<D^ 2 0 

6 0 
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o \zm0Z-^n^o mmmm 1 s ©^aj^^c^jfe® 1 izm\^>rc$int 
mcmm\z. RGB (D^n^n<Dm^mm^mx-r^ ^t\z^v) 

10 > -i >^ hm\z^r) ^ mytm 1 ±izmmo/^^->\zMf!t:s 

fiiij ;^ 0) ^ ^ o M © 33 JS'J :^ I* o T %> J: V i « 
15 f<g>. 2^^Jfi?^Sitca:nJi. ^-:7^ ;i<'i$'?&gij <® lets: Its 4f5>^ 

immm$Si2 d 

El 2 4 i&#Rib;a:5&te>, *3^Bjjc J;S^^m^<^)^ 2 1 
20 ^TtCUi§g-r§ td, 1 8 - 2 0 (D^^^ 

mi 8 tmm-v^)^, 2^^M?^^<7)^^m^«, ei 1 7tc^-r^ 

^m^^ ^ tC^®iRS 5S:i9:frj-i^f9. 02 0 JC^^T ^^^^<0 J; 
^t::3t®iRtt^WTS^l!Jl^2^ffiVifei9-rSiii:^<. ^Sit 
25 mSl^r (Sfe) t»iSii:7t®^iR t^Si©PBlTX-f 



wo 2004/081645 
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1 (c) (Dmytmnz^^ri^mytm'i^'ftmmom^wm.^ 

v^So m%wm.=F 1 1 1 0 <o^m\zm^\zWLm^^^ 

t:L^\z. m^m.^ 1 1 (Di&nt)^m^n^ i o ©sia^j: o 'b/h^ 

ii\z^K>, m^n^<o^m^m'^^^izmytWLU'!'^^m'^ii^ 

o 

d^^MfliJlCT^cS J: ^ t:im@ 3 a , 3 b icmffi fPtOT S <i: , EI 2 
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\^^\tnm 3a, 3 b \znvxmi^^K^^itrcm&^wm'r^ t. 

o T t) <±: Vi„ 

yttt^f^^^n^^tbs m^m 1 <Dmm\^m^^ft\tm<D^\zM,^^ 

<D^^sfsL^^mf^m^mmizwtiir^>j^^^it,tti:\,^(Dx. mm-ifu 
(mmmmi2 2) 
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m^m 1 ^mmm 2 1 iz^^n^mytm 1 tmm^^^o t* 

0 izisi-f^mmm 2 ^mmT$>^, ^mm2\t. mytmi<D±\z 
> mmmm2 oiz^n^m^m2(om^:^mtmm(D:^m'vmm 

umuE(D^mm^^m'r^mt:mmizmif^'^-mf)^f3i<. ^£.rz 

(IIM?^^2 3) 

El 2 7 *^g«{c: 2 3 <7)^iS 

3{>^ gI2 7 JC^TJc^tC. S<S4©irffitc:A*-/i^^'r h 8Srl9:® 
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7^mmmm(Dm^m^iz^\,-f :s>mytm i it. mmmm 2 1 \z^ 

, mytmmf-itm^m.i'iz^mi^Ti^^^o m^mnt. ^mm2 
<D±\z. mmmm2 i\z^n^m%mi(Dmm.-:^mtLnm(Di5tk 

15 

«@ 3 a . 3 b*3<fct;^S1S4 Ji^^T^^o 
mX\t. «€8 3a. 3 b « I TO«@T^ 0 , ^m4«:tf^XS 

20 i7 hT^oT 

j&tAi*L.T< <&«i:^«, mmmm4 tmrnizKmytiz^^m^^ 

6 5 
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f)^^mytm 1 izxm-r^^it. mmomytm i^^^^u (n) ^ 
5 •< h 8 i)^i^m%m 1 \z.:K^t ^%\tm^m i (Dm%w^=^\z^^ 

02 8 (a) (b) # M L fcC , 2^^?^ J; S^S^ 

15 mm2 3'v\t. mytm 1 tvxs ^^m^izmrnvtcmytn^^ 

SrON/O F Ff § t J; 0 . ^jg^^^^^^'^KS^^^^^ 
20 02 8 (a) ^^XS (b) JC^-T^^^^tC^o frt ^ ii^P 1 « 

^m^mmmo^m.^mj'U. ^yti)^^^ii^\^. 028 (a) \z 
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hiz^r)^ BI2 8 (b) izm'T^^ummmmimmi'tiyxm^^ 
s zihiiix^^. A*-/ ^^-i h 8 tf^^m^m 1 \zxmt^yt\^. 

f^c mm(Dmytmii!)^yt^mm'r^i)^mizmt'r^t, nv^ 
Y 8fs^i^m%m 1 \zKWit^%^. ^(D^^mm4(D±:^^^ 
0 ait* <h*«T^^« ^(Dfcibs ^<om^(D^miit&\zfsi^ 

o 

oT, s.mmmi^m'^^<i:ummmmmm'¥-(DWom^\z^'ox 
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15 ^iz. m^mi^^mm2<D±\zmm'r^ii. mytm i ^mms 
20 mmmmx^t. m^m i\tuT(D<k'Dizm}$.r^o 
25 «tt^wr§. 



wo 2004/081645 
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mi^Wt 1 8 \zmn^^Wkm 2 ^iisnicD^H^^^^^s 2 ^m^^x^ 
10 5 ^gag'T ^ t ^ 

ts,\,^, zL<Dmz. mT&vr:L^<Dmmmm\z^\-y ^^7^m^\znv 
, m%mi^nm<D-:^^\^xmm^'^x^^\^^o m^\-s.. 02 

15 1 i: bT«l^$-&S w <h*^T^S (030) , 

:^^mmm\z^n\t. m^miifinm^mu^z.t.\z^^s ^ 

o 



6 9 
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X. mmmxM:n > h ^ :^ hit<Dm7f:M'^ti^x$>^o 

^j;:zsnmm<Dissn(D^^mm:iz%mmx^^o ^\z. :^^m<D 
m^mi'^mi^^^t. ^mm^^mmtvxhmmmm^mmii 
vx hmmx ^ ^m^mm^m^-r ^ n ^iS)^x^ ^ (Dxmmx $> 

zfy^^m^^—n—\zmm-r^ zt:%x^^. 



7 0 
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iff ^ CD tt BS 

5 

10 iRT^P^m^=^« 
1 5 

4 . m$^m i ^^i^^im^-eab^it 3 izumo^mytm^f-o 

20 

5. MSaJia^<Difi^« 3 5 0 nniJ[^i(.±T* »3 . j&^-i^iJIBII 1 



7 1 
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6 . mmm i p«nJ?i^®iR^4?&WT^«fe^a^s:'^^-e*3 

15 

1 0. MIB^ 2 ^tC*5ttS P T C#14ftjgi)0^ta«¥mT^§ 

20 



7 2 
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12. wiBii2**!^«. yt<Dmm\z^r) . mfQ^^Ttmoym. 

m^^i^^ir^ 1 Momnm^m^x^^^^mji^m 1 e» 1 3 ©v^ 

15. MiB^ 1 *5a:tj?^ 2 MfB— 

16. SaiB^ 1 Stt^«1t*WbTcfe 0 , MfB-*KDSm® 

<D— L/Ti^tif -5^^^ 1 4 1 5 \zmwL<Dmytm^o 
(D—z^tiyxmrn-t^m:^^ 1 4 i 5 \z$Em(DmytmTo 

7 ©l/iTn^McfB^cDil^^^^. 



wo 2004/081645 
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e. 1 7 a)Vi-rn3i>Mc:fBacDii^^^^o 

2 1. BfflB^ 1 Mco±®^:/S:«T®(^ii>7tJ:< i t)— :^«IHia 

Mi3^2Mtt> mum I m<D^xmm t^tRMmizmm-^nx 

2 2. mmmim^^nm2m(D(i?'tii< izh—z^fi^^mmm. 
bTVi^w^^s 1 :«>^ ^ 2 1 <Di>^tif)^\zmm<Dmytmi^o 

m$^mytm\t. m^7tm(omm\zm\:^xye^m^\&i)mi\:r^ 
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2 8. SfllBi|t^7n^«7KmTfe^. gf^3^2 3;6^e> 2 7©Vi 
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3 0. m.ik(Dmm^^ti^^m'f"V}Si>^x. mmmm<Dm 
mtd,m2m\zmt&n&^mm-r^rcit><D-'n(Dmm^m^. 

10 ^, 

15 

33. mm^iumif}^^^x$>^. m^ms 2\zw&M.<D^^ 

20 

3 4. mtd,m I m(D±m^rc\tTm(Dc}>rs.< th-'-:^itm\!2i 
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